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Effects of irrigation threshold and lateral depth on tomato growth in 
greenhouse 


GU Jun', NIU Wenquan'?"*, LYU Wang’, LI Yuan', LIANG Bohui?, GUO Lili? 


(1. Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, China; 2. College of Water Resources and 
Architectural Engineering, Northwest A&F University, Yangling 712100, China) 


Abstract: Soil water is critical for crop growth, yield and water use efficiency. In order to study mutual responsive mechanism between 
root growth and different irrigation methods (e.g., deficit and lateral irrigation) on soil water distribution, root distribution and dry matter 
distribution in tomato, a test of subsurface drip irrigation was conducted in a sunlit greenhouse in Dazhai Villiage, Dazhai Town, Yan- 
gling City, Shaanxi Province. The study was designed as a 2-factor experiment — lateral depth (D) and irrigation threshold (1). The lat- 
eral depth was divided into 4 levels (0 cm, 10 cm, 20 cm and 30 cm) below the surface of ridges and the irrigation threshold set at 50%, 
60% and 75% of field capacity. Each treatment was repeated 3 times. The results showed that lateral depth had a significant effect on 
water consumption of tomato under mild water deficit (75% of field capacity) and moderate-mild water deficit (60% of field capacity) 
conditions, while lateral depth of 10-20 cm was much better for root water uptake than other treatments. Increase in lateral depth reduced 
the distribution of roots in the 0-20 cm soil layer, but promoted the growth of roots in the 20-60 cm soil layer. Lateral depth had a sig- 
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nificant effect on root growth in the 0-10 cm, 20-30 cm and 30-40 cm soil layers, but had no significant effect on root growth in the 


50—60 cm soil layer. Root length and root surface area of fine roots (with diameter less than 1 mm) and coarse roots (diameter greater 


than 1 mm) of tomato were significantly affected by irrigation threshold. However, lateral depth only had a significantly effect on root 


length and root surface area of fine roots. Then mild water deficit and lateral depth of 20 cm favored root length and surface area growth 


of fine roots, but reduced the growth of coarse roots. Mild water deficit and lateral depth of 20 cm better favored total dry matter accu- 


mulation, while the 7596 of field capacity treatment increased root dry matter allocation. Then lateral depth of 20 cm promoted dry matter 


accumulation of stems and leaves, but reduced the distribution ratio of root dry matter. For the observed responses, information on how 


root distribution and dry matter allocation in tomato adapted to different irrigation methods provided a useful guide for field production 


practices and possible indicator mechanisms for high quality/yield. 


Keywords: Subsurface drip irrigation; Lateral depth; Irrigation threshold; Root distribution; Dry matter distribution; Tomato 


RAB ARICA HKD SAA, BY 
BES sc HE NB KB E FH, E FH E ARN RIS 
Bo fEVDNZKA. FRA UR UK BEZJ DU P^ EIERS 
HAA I KR FAB), [BIB ERKA BE 95 m OB 8 k 
BANA. DRIER MARAR 
8H, MADASLEKAEE-ENARAER", 
tH K a RE BH IRAE KK, BERRA, 
SERRER”, MKD SRE-EBE Le 
xt f RAB FEK, 57, RERE FR, ZUGE 
WAKE A8 PR SK EERO), ZK 2 4428 IUE T SY, YR EX 
AUF RGEHOEEUEBU fpi. 2KA RIA MBTX 
Iz 3E ROSBURI EeAESES 4$. qE TI 
TIS DIRK RFD A AA; TR IR kK D 
2, MABREMAKPHNIKE Fe FE, (BRA 
PRECES ISI FFP SN, EK, 
Flj8] 38K 2 3 RAS 5-88 EBITI ESOS TET EAE 
PEBNIEREEUS BEER. 

Mb F8) 2E eS HE TM RB ESS KOBE 
x& 2e ('E EAR DC BS — TR 2E 72 8173 zu, 1E 873 3 HE. 
fe 3 3M [EE EC e C ICI I HE m PRK Fl FE AE, 
AKA BRA. FEES RK RIS) 
XE OUR Pet KD SRSA fnm mS 
—, BEN ESHA ED HP aA, BE. 
^ AMR mXRZUNABPRIRIRTOS 4215, A 
ACF OA, KERR LEE, be ABTA ZK FB 
Me], WEBS MAW AM, BSI RETR 
0/38 (Lycopersicon esculentum Miller) & AIR KE 
EEMI RE, EEEE RAEI, JS L8 
tezem, (83S 55-F 978 Pa EE 5 Ue js 88 AD 8 E 
MS mLDBA. Patel SARA, WIRE 
F10 cmg ER AN AD 0E BL XE Eg UL B 78528 R, 
AE 1 JAHN E AUSSIE. Machado P! 3d $E A bt 2C 
BH, EEK, FERIAS A TRI V8 E 7C 
Sxl, PRASEESMEUERE. HAE 


EPERRAK BRA FLEKD 3816 5 (E92 
RAREK AB A Is USE CT RAR BF tt FB 
T8 AE RALIS BIZI SKY SI. 

EI B E E HER X 28 2 BRE B Tx Pr E SK 
DAERA, AS St mg A 
F, WEMRAD AUR F MAD Bic 8 T B 7T CT 
WARE. AARETE FHA 8] EK FIR S E EHE 
ZR, FRR TAAAWKADH, BH. EABBD 
BSFMRDAN RI, SHRARADASKAD 
4) fn; Z IBI BEL s ToU, JA REE MKE 
Ite GUB 7] 93836 Se 
1 MESA 
1.1. iS ERN GESUMPRL 

iS 2015 F 10 A 8H 2016 £ 4 H 19 H 
TERR Pu AEG SHAMA HI, WIM 
108*02'E, 34*02'N, ika 506 m, 3X EZ 
73 16.1 C, A BRAYRX 2 164.8 h, ZH 210 d, B 
BEC tan ACRES MA. WEAK 108 m, 
$$ 8m, BREAK. LUV dE 7J ER E 
+, ERE 1.39 gem”, MBSKEA 23.6396, 
FLIREEN 45.8396, TEPER ER(0.02~2 mm)rh 25.4%, 
A (0.002~0.02 mm) rh 44.1%, SE fu («0.002 mm) 4 
30.5% 

Fimi wey, SF 10 H2 AHRR, 
TERNEK 30 mm, DARE) ER E. iUm 
JKK 5.5 m. BE 1 m, NKB 8 ETT EE 50 cm, 
DAB NE [BIZK23B8 8:238. SB) KEE MM 28 
RR, KANITI, EHRE 0.4 m, fTEB 0.5 mo XE 
dé mE. m xrjg I BET, BI 
KEK 25 cm, MAIE Y 0.3 m, MARS 2.8 Lh”, 
FAA f£] NX Fh [B] ER E S 5 cm A ZEE 1 RKE lm 
B32K 43 HUI ES, RA Field TDR 200 $630 SL DUI J 
KIKD. SERHNS MBNA (EIC 
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ISOS 3 Nk REB: FHIBHSEZKAE BS 5090(88 RE 
7K53 5 WR, Iso). FAL SZK SE B 60% FRE IEZK 43 AIR, 
Ig). BERKER 7595 ($8 IR ZK 23 SER, 15), BIKE 
BRE IRE A Belek SH 90% BSR (DIR 4 
NIKE, DHA 0 cm(Do). 10 em(Dio). 20 cm(D29) 
$130 cm(Di))o ESSE FH EHARA, H 12 SA 
JB, SANS 3 A, H 36 dS Mx. StF 
HAAS) Kitxlimge REA 40 cm, EREK 
SKS IEAM, wi) Kit Tek, ka 


WAKRIGR. AFERMIR, Re 
7K FER, AS 4383532 +2% 50 EB (& ( c FH IB] SEZK E BJ 
E Lb). EK EGRE: 
M=sxrxpxhxO/x(qi-q2)/n (1) 
RA: MABKE, m; s Ait ABR, BX 5.5 m’; 
rADBASB, M139 gem ^; p Amit, E 10096; A 
MEIRE, HX 0.4 cm; 0,73 FH IBI SEZK ER (ARS 7K 
ZX), %; qi. qo NK E BR, ŁR BBR (LA elds 
ZK3E BS ADILRN), 96; n TJ2K 43 RU FB SE, HU OSEE 
EX 0.95, 
EESHA, SRK. iRGEZKSESUUAA 1. 


R1 SULBSMERMABKEM. SEKS 


Table 1 Irrigation water quota, total irrigation water in growth period of tomato of different irrigation thresholds and lateral depths 
XEZK' FIR Irrigation threshold Iso m I; 
"EE Lateral depth D, Do Do Do Dio Day Dy Do Dio Dao Dy 


#2 7K3ER Irrigation water quota (mm) 55.32 55.32 55.32 


22K Total irrigation water (mm) 


55.32 41.49 41.49 41.49 41.49 20.74 20.74 20.74 20.74 
138.18 138.13 138.13 138.13 207.27 193.45 221.09 207.27 255.85 269.46 283.51 262.77 


Iso. lo Ls 33 ZR HE IK FARA BF ZK BAY 5096. 6090. 7596; Dox Dios Doo. Dso PIIRRE EHE 0cm, 10cm, 20cm, 30cmo Iso, 
Ico, I75 mean irrigation thresholds of 50%, 60%, 75% of field capacity. Do, Dio, D20, D3o mean that the depths of lateral are 0 cm, 10 cm, 20 cm, 30 cm, 


respectively. 


13 MERE RAK 
1.31 E3EZK 43 IURE. 

XH Field TDR 200 $33 5/0 8& 3-3&ZK 23, Ps 
10cm KE 1 TRUE, RAAEN 90 cmo 25H 
& 5d JE 12«, RAR. KMRESM 1 KR, BAIS 
JKA SS 2 Ro 
1.3.2 BMmeEKS 

HEHE ist 28375 Ht SR E (Fo HB 2K A BK Hh 48), 3E 
FEK SIH BAW: 

W=I+W,.-W, (2) 
tH: WARMEKS, mm; /AHKS, mn; W fl 
W, 533173 MUZE BURAS AHA 0—60 cm 13243 72KS, mmo 
1.3.3 tEAM 

RAREN 3 RBA, RAE 
BB, KAREN 6 cm AREE RIERA, a 
10 cm Bf 1 2, BREEZE 60 cm Ro KH SUB mK 
WASABI PAH 0.5 mm fir 
ÍSAR FÉ, TRHÉFH EPSON PerfectionV700 13181 317 
Fata, AHKERA WinRHIZO Profi, 458] 
RIK. SLBRKBE-SLEASMIE K/L 
TR. 

1.3.4. EIEEE FE AEk 

ERAH, ENKER 3 RKA-RHNS 
HHEko SEEÉSERKIEXLBUXETTTR. SÉ. HRB, A 
ee SR MmA ARF 105 CRE 15 min, MA 


HWE 70 CHF, HTRAAB, ARE 
0.00 g REMWESAETE, HiH KIEA E 
FEAH 
1.4 mk 

it 30 RHE FA Microsoft Excel $F H17% E, 
FB SPSS 22.0 #it3x(# Duncan's #1 8 RE RAIT 
mx ES USAISSE RALAM, FB Origin 9.0 $R 
tE. 


2 R54 
21 Ale #7K FIR SE THIS TORZKA) SE (BS 

EM 

1 233173 PAR — Rk FS] RR ATAEZK 24 h A 
5T—AXGEKBU T3ZK43 275182, bx Ed 
TFGRIEERTGEÉCGKIRIEBUT IB, SRERUKAÓ LES am 
4 MBSVzs. AB 1 DA, SAREDRSK 
Ak i Uk DB E ES 38 ZR I B 38 DL E YR Jes] S 
385 0cm, 10cm, 20cm, 30cm iP RRA LIRAK 
3E EH Ur 8 733173 0-10 cm, 10-20 cm, 20-30 cm, 
30-40 cm RBE, ARE EJ RMS SLR 
ASKEHHMWEBES FRR. PR-REKA, 
SMB 60 cm DU F TIRBSTOGECK 3E EUN, s 
FED 0.52%~1.72%o Iso & Iso SAEZ 0~60 cm SERVA E 
JE3EJS S ZK3E 7g 18.03%, 20.43%, $X Is WEED A JR 
SY 12.94%, 23.19%, £875 E ARABS BK RM TREE 
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^E HE'D 


T&K Sd EE E (P«0.05)c [8] FE ZK RN F, 
$SIBUETOEGZKXETE 0 cm. 20 cm. 30 cem. 40 em 7E 
BERK, DBA 0.86%~4.94%, 0.62%~5.29%, 
0.94%~5.75% AN 0.12%~4.75%, M 10 cm, 50 cm, 


60 cm RE SIBRE RIE F 3.50% HEEK, ^R 
AK SREB xe RET] E 1 E ZK E B E SEEADR, E 
SBR RR 20-40 cm EIER SZKE REUBIREAC, X 
50-60 cm LEAK KIMU] 


RAL KS Volumetric water content (96) 
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All TEk TREER TEK 24h (a, b, c)fü BRAK AI, e, NLIKAD ABE 
Fig. 1 Soil water distribution characteristics after 24 hours of irrigation (a, b, c) and before next irrigation (d, e, f) under different 
irrigation thresholds and lateral depths 
Iso. Hao. Ls SB ARI EK FARA EH [Bl f RZK EN 5096. 60960. 7596; Dox Dios Doo. Dso 43 8I ZEE SBR 0cm, 10cm, 20cm, 30cmo Iso, 
Ico, 7s mean irrigation thresholds of 50%, 60%, 75% of field capacity, respectively. Do, Dio, D20, D3o mean the depths of lateral of 0 cm, 10 cm, 20 cm, 


30 cm, respectively. 


— RE 7k IS] RR PA, 0-60 cm LEA AMEA 
EK F BRIS DUE Se BAR 2), Iso. Io RH 
WEKE l MISH 2.02 FH. 2.72 fo Loo 5 L5 BY, 
0~60 cm LEA AWE EER RMS 
Dem). 1:6910 cm. 20 cm KES 0 em, 
30 cm SERRE FALE, L5, AY 20 cm HEZRREZK EE 0 cm, 
10 cm, 30 cm IERAMEN 13.55%, 6.20%, 3.24%, H 
5 0 cm HEZE MEE RE TK SACRI] SE Fo [5p MRE EK, 
= SIE AM 0-60 cm ER PAS SU REZK EE 7C 5 EE RU, 
10 cm, 20 cm JH ZR ANIS REZK SRR 30 cm RADA 
HN 12.94%, 12.30% ALAA, BMMKBESS 


2K RRR, ERESPREKDSRA, 
10-20 cm BS RESSMEKE. 
2.2 AK FRESE SIE TERKA E E 
RAND 
2 RMA ALEK FIR FES AMEKEE 
Wel, MA 2 Al, SÉ AR IK ZA ELR REI 
MARS BA, BMRKAEBSPE 0-30 cm 
XE. TAEAE FE 0-30 cm LB REARKE 
E AARKBAEAIEBIA 72.35%~90.23% BK 
RN F, 0~20 cm TER AK V I B8 E 38 EI MN D eh 
\\, 5 0 cm SB ARABLE, 387873 20 cm, 30 cm AAEE 
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R2 PABKT RSE SIRT Sie 0-60 cem RHK 


Table 2 Water consumption of tomato in 0—60 cm soil layer under different irrigation thresholds and lateral depths 


Hk FAR 


I I Tu 
Irrigation threshold ae 60 75 
EHSUR Lateral depth Do Dio Doo D3o Dio Dz D30 Do Dio Dz D30 
KE 
Water consumption 53.26a  56.64a  56.32a  50.15a 37.62b  40.82ab  43.52a  42.1la  19.63b 20.70a  21.71b 19.11b 
(mm) 


Iso. lo Ls DAU ZR HEK FRA EH IBIHSEZK EE 50%, 60%, 75%; Dor Dios Dos Do 332 &ZRE SIR 0cm, 10cm, 20cm, 30cmo X 
FRAR [BINE SER TAB ek FR ER RARE Sie Riel BFK SKF (PK<0.05)o Iso, Iso, 175 mean irrigation thresholds of 50%, 60%, 75% of field 
capacity, respectively. Do, Dio, Doo, D3o mean the depths of lateral of 0 cm, 10 cm, 20 cm, 30 cm, respectively. Different lowercase letters mean sig- 
nificant differences among different lateral depths under the same irrigation threshold (P < 0.05). 


ARI SHE Root length density (cm-cm™) 
0 02 04 06 08 1012 0 0.3 


SERRE Soil depth (cm) 


06 09 12 0 0.3 


a 
a 
a 
a 


2 [SEEKS :ETMBAHRA ES 
Fig.2 Effects of irrigation threshold and lateral depth on root length density of tomato 
Iso. Ie. Ls PHU FRM EK FRA BFS K BA 50%, 60%, 7596; Do Dios Dos Dy DHFR ME SBR 0cm, 10cm, 20cm, 30cm, R 
FRA [8]/] 5E SERE ZS [8] — LE 3E ZI AE Bie Riel = SA SKF (P<0.05)o Iso, Iso, I75 mean irrigation thresholds of 50%, 60%, 75% of field 
capacity, respectively. Do, Dio, Doo, D3o mean the depths of lateral of 0 cm, 10 cm, 20 cm, 30 cm, respectively. Different lowercase letters mean sig- 
nificant differences among different irrigation lateral depths for the same soil depth (P « 0.05). 


SAR TR VE EE Pr A E23 SIE EC 14.81%, 18.09%, TERR 
FA 10 cm RbFBBEE 7.26%. TE 20-60 cm ERRE 
BA, ÆW KEE bee Se IB DD m 38 DD, 
5 30 cm SEARLE, 0 cm, 10 cm HR FRESE 
WHE BS, DIRA 35.21%, 21.2296, if] 20 cm HR 
DORN 6.42%. ALA, MES TRIS HAS SEG 
BRAD AR), ARAB PEK, ARRE 
SSRRUBARADA. 

TA EER E RIRA TE LR HA hI 
Fo KKA TF, 0~10 cm, 30-40 cm EAEE 
3S ROS E MEK EA RAEI, 0-10 cm HAIR 
TESI SE REIME, 0 cm HRA 
HES 20 cm. 30 cm WARK SEES; 
30-40 cm LBW, Isos [7s SEB F 20 cm, 30 cm SER 
BmEKBSE TESST 0 cm Al 10cm BRE, 8 


ARO cm MMBRKBES 10 cm HERCLE ES 
Ig F 30 cm 38 ZR $E (bip RE Se EIE TD TR HK RE, 
Ocm, 10cm § 20 cm P REWIR KEELER TE 
10-20 cm LEA, BRI; 438^), 10 cm, 20 cm SER 
$3: 0 cm & 30 cm HARM BE S SES EAS IK ZR E, 
10 cm 38 ZRAR KAES 20 cm HETRZG SE E EZE E 
20-30 cm ŁBA, Iso. 17s 438 FESR SA 
KERER LEM, ME lo tE TEIE R. & 
BIKA FESIBRA 20 cm ARIS BSTRHE ZZ IE RAK, 
BS 0 cm HERMES TE 40-50 cm TER PASA SI RAIE 
FEF; Iso. [oo AMET 20 cm RARE SSS 
HAERE, 1s SREB F 20 cm. 30 cm RE AARC 
ZERAT 0cm, 10cm, Mm 0cm & 10 cm BRS 
MRKBEALBES. TELE 50-60 cm A, 0 cm, 
30 cm EZRETRAK ZEE (ECT IBA 10 cm, 20 cm 4, 
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SSR EAMRIKEEZ PER. Hk eTA, 
TR d& 25 [E RK SMES ARI DL AE FEAR; 
0-10 cm, 20-30 cm, 30-40 cm LEARE Siz 
WERKA Æ R ERRE KI tx AU, m 
50~60 cm LEKN IIR REKKI o 
23 TAk TREER ANAA 8 RRRA 

EM 

R 3 AERMSTISIÉSCURISBUSEEZUG AR 3 
BF, ABER IK B8 KC FRIIS Ae D Fs 
Bo Ig. DL 4AE d<1 mm d&J&SZ Lo DRIED 
16.60%, 10.30%, Iys ANERER SSH d<1 mm TRA& TEE 
18), 435055: Lo. Ieo MIERE 4.68%, 3.19969 Iso AAIE 
d»1 mm RR BSE Iso L5; BAID 33.15%, 73.27%, 
Eitem d>l mm LEP, Iso. 17s ERE 11.13%, 
36.0096, TEASE 7K5 BGB EAR IK, aD AAR 
EEG, MAZE 7k BRR. d>1 mm KEE 
E HEZRIB DD ER eM e Jv] eA, Mm d<1 mm RKE 
2S TRIBUI E RUINIS. SERER 
EE, 20 cm EZ S d«1 mm TRA EE, BEE 451 mm 
ARIEL FI 

Xi d«l mm $R, RAAB TK FRIIS S 
Se DIES SA, 20 cm PRR RARR ROERE 


MN. d»1 mm BY, Ico IBA ZEE FRA SCA (B, BR Iso 
A, ARAM 10-20 cm SERRA RR E ER ECT. 0 cm, 
30 cm SSR. 5 Ison [oo MIBABLL, ARRS 
d«] mm BSTRZTRTIAEE I, JU] d>1 mm WR 
FEB, Tf loo REA d21 mm HIRAI RK. 
5 0cm, 10 cm, 30 cm 222784856, 20 cm 270200 
d<1 mm WVARR ALE PIAA 10.6596. 4.89% Al 
12.51%, FRY d>1 mm the EBA 21.91%, 10.07% 
Al 25.75%. HPH 20 cm BSB RAAF ARAEK 
RB, WARK. 

HHA AAA, BK FRSE EER d<1 mm 
REK, ARAMA SCAR BIKE, Ak PERE 
FACERET ERIS 7K FIRI d>1 mm ARIK, ARH 
HRN wiART SKE, MESA a1 mm 
RKSIRRHRN EUIS ERE, Wu OC E ER 
^ [BIS CER AK 5 TR S ERE RU A SEES PARKS RD 
JB ÉRÉUMARIRÓEGKBUXSERZUSEEPR, PERRE 
EXHARREK. SLA, FRAMAR, 
TRAR BAR KARRATHA TEI, EER 
WARE KPA RIN, BEKD SRA 20 cm EE 
IER PIF RAK SRROREK, MDE 
RHA 


R3 PAEKTRSESBRS MFA ELE (a) f 78 B9 38 4€ 5 RR 


Table 3 Effects of irrigation threshold and lateral depth on the length and surface area of tomato different diameters (d) roots 


XEZK FR = Sipe IRE Root length (cm) #232142 Root surface area (cm?) 
Irrigation threshold Lateral depth d«1 mm d»1 mm d«1 mm d>1 mm 
Iso Do 360.77+2.68d 35.0743.84ef 36.4343.18e 24.17+5.52cd 
Dio 384.26+17.98cd 44.09+3.64cde 40.43+5.36de 27.02+4.11bed 
Dao 409.26+11.15be 42.86+9.77de 46.38-4.69cd 25.83::5.93cd 
D3o 348.53+9.00d 48.72+2.21bed 35.80+2.97e 23.7844. 15cd 
Ico Do 414.15214.57bc 56.90+7.32ab 46.134:6.39cd 36.4446.58ab 
Dio 476.49435.24a 60.44+7.24a 54.4742.50be 32.9842.01abcd 
Doo 454.71421.89a 56.47+5.30ab 58.8843.45ab 33.6344.68abc 
Dso 406.93+32.74be 53.52+1.0labe 47.85+47.55cd 38.16+8.89a 
I5 Do 405.03+29.92be 34.294+1.75ef 51.9442.24be 28.7345.94abed 
Dio 410.13+20.90be 34.03+41.56ef 58.1343.3 lab 25.19+4.45cd 
Doo 437.82+21.17ab 26.23+9.98f 63.7143.56a 22.4143.42d 
D30 404.67+21.82bc 36.66+3.74ef 48.72+5.28cd 31.30+6.13abcd 
FÍ F value 
FEIER Lateral depth (D) 1.73 9.80NS 14.69" 0.825NS 
7K FBR Irrigation threshold (1) 54.94'* 24.62" 40.807 11.84" 
DxI 11.55** 7.98** 11.60 2.80" 


Isos Ies 175 DIRT HE ZK FBR EH IBI SEZK EE BJ. 50%. 60%, 75%; Dox Dios Dos Do DIRNE BIBRA 0cm, 10cm, 20cm, 30cm. 
APA Ee BER IBI — HE 7K F BR FAIBLE EET [8] KS KF (P<0.05)0 NS RI *, * 238 AZ RR SERES. DICERE. 
Iso, Iso, I75 mean irrigation thresholds of 50%, 60%, 75% of field capacity, respectively. Do, Dio, D20, D3o mean the depths of lateral of 0 cm, 10 cm, 
20 cm, 30 cm, respectively. Different lowercase letters mean significant differences among different lateral depths under the same irrigation 
threshold (P « 0.05). NS and *, ** mean not significant difference and significant differences at 5%, 1% levels, respectively. 
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B25 


2.4 AK RSE SIAN Sit MR DRY 
R4AKAMFAKD SR FEES S 
FHAN. FAR 4 RIA, 20 cm SZRANIS S 
TERRE STAAN, 0 cm RS 30 cm LER 
NSRFELZLSES. ASR, SMSF 
Sheek FEMS TSA. iA 20 ms 
EIER F, SEREK SREB BK RA 
L) NAFF Bit MARA. 
A#HAMRAA, BK RMB, SH. R 
FB AR So [oo RES BS AR SEE Bet KE 
BR Iso & Ls, 82 Iso. Is BHM 36.01%, 13.30%; SE, 
RB hee FREH, Loo. Ls IBS, 
RFSEBSF Iso WIE, I ZHBS LEE 
=, 0 cm, 20 cm HRA T4; RF BEA Ls; 4 3B 
SSIRRNSMR, SCPERUNAT EE, WSF 
SHXIARESKE. l i, SHETEMES 
38 Re OS 38 D fes d] NES ES, 20 cm HARA SA 
FHORASIG RE, SETETE ER SEIS iS EA 
Ko Io WEEK, 20 cm #REH, RFSRSHF 


c ETT ER EEBIST EAS, m5 T mE 
AER EE DUE ELE REREARS RETE RBU, IER 30 cm th 
CER oLeplmgA, $0 cm, 10 cm & 20 cm ERD 
3387 16.01%, 5.84%, 7.5596. Iso RN F 10 cm 3H 
Aik, RFSAOFMRASARe. F 10cm 
30 cm BARA BABEL, 0 cm, 20 cm ERR SSH 
TEE SEMI ER iE EEBIERE, MEHFS OLR 
mo EK IFRS ESHRARAERWERFE, 
SÉMT ESSERE, PTT SB, 
aol AR 

Ard Lhe RAR IRA 5-38. IE 8B 43 E KITE 
NESE ESKAUWIEF, |, HiRISE E S F 
Tso ANH, M 17; 538 FP, SE BEAR LES E. 
lo 2765583 E E, SEAN S Dn urb E76 8 E x 
I, 20 cm SSE RUSS POUR EETECT- RR ESHE 
TRANI, Lo AO Loo AIE F, 10 cm, 30 cm ESE 
the tHRiR BRByGHiE. SREP, HEKS 
RAFF MRR RSS, M 20 cm SSAA JS 
JN RRA, (MAFAZ LRA. 


d 4 TEk TRAE BSR E n T4258 Bc RS g 


Table 4 Effects of irrigation threshold and lateral depth on dry matter distribution of tomato 


Bok KIB ESER SQRT E RFE ZuHFB RFE BEH 
Irrigation threshold Lateral depth booa nee Rooi o oc : pm dry Priit C Root/shoot 

Iso Do 184.82+4.17g 6.19+1.03c 86.30+5.20de 92.43+12.50g 0.066 9a 

Dio 205.49+0.86f 7.25+0.87be 87.72+0.01de 10.52+2.24def 0.076 3a 

Dao 206.8322.42f 7.08+0.62be 94.35+1.80cde 05.40+6.75efg 0.069 8a 

Dao 186.11+7.91g 6.54+0.96c 80.03+6.95¢e 99.54--4.61fg 0.075 5a 

Iso Do 224.2944.61e 8.3440.59abc 101.42+5.27bed 14.73411.37cdef 0.076 0a 

Dio 240.29415.12cd 9.35+0.30ab 109.01+15.42abe 21.94+3.28bcde 0.079 0a 

Dao 251.36+7.08b 9.18+2.32ab 122.20+4.76a 26.36+3.18bed 0.069 9a 

Dio 233.7843.56de 9.9340.28a 104.06+3.29bc 19.80+4.94bede 0.087 la 

I75 Do 251.36+11.97be 7.86+0.7 labe 107.15212.68abc 36.35+14.10ab 0.068 3a 

Dio 248.79+1.68bed 8.28:0.68abc 111.43+2.41ab 29.08+16.13abe 0.069 2a 

D»o 274.534-0.86a 8.42+0.93abe 121.05+1.79a 45.07+4.47a 0.065 0a 

Dao 251.88+1.77be 7.92+1.1labe 109.3322.88abc 34.64-8.72ab 0.067 5a 

FÉ F-value 

FEIER Lateral depth (D) 17.54 0.72NS 6.409%" 2.47NS 0.98NS 

7K FPR Irrigation threshold (I) 171.13" 1247" 32.49" 44.49" 2.31NS 
DxI 36.88" 2.538NS 7.762" 9.938" 0.861NS 


Iso. Ie. Ips 43 80] & ZR 7K FRA EH IB] SEZK 50%, 60%, 7596; Dox Dios Dos Do 33 ZR E SIBR 0cm, 10cm, 20cm, 30cm. X 


FEAR fa) VS ER RR [S] S38 [8] E REA Se KE (P<0.05). NS W*, ** Da ARIES LEME 5%. 1 KESE. Io Is, D; mean irrigation 
thresholds of 50%, 60%, 75% of field capacity, respectively. Do, Dio, Doo, D30 mean the depths of lateral of 0 cm, 10 cm, 20 cm, 30 cm, respectively. 
Different lowercase letters mean significant differences among different treatments (P « 0.05). NS and *, ** mean not significant difference and sig- 


nificant differences at 5%, 1% levels, respectively. 


3 iit 


AE HRES REKNA kT 10-20 cm 


TEES EECECRIT- S ADI EHSCK D BSURIACRI FH, H 
RAF BE xe i I ZK 23 75 8 RTL TA E EORR REB, 
ReARACHASRELECKAR KAAS B 
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oh AS: BKIRSESBAN an zE HERR AE IK BUSES C hinaX iv ERASE 


MLBmMRAELSR PD fp THU P 30 cm WAA, 
XS 10-20 cm HARA AAA f AC] UTR 
X. PSARAHUUDBOBEQETR I AERE ART REM, EA] 
TR AR DI KD D ACRI] FU, 

BLA EAS AA, ZEE IGEZKA RIS SRA TF 
AIL, KERLABAN D", AS 
AA, Rut FES IERIE, DRAKE 
Hes hRBA, SRALBEAD ASMA 
RIRRADAANRY, BEEE REBA 
BANDS. SSLREKSSRADAEGEEN 
RRR) AbtReEKSHNER BARR IRAD 
AWM. AiNWE SAM 0-10 cm. 20-30 cm. 
30-40 cm LBRKBEA SHS, Mx 50-60 cm 
TE REARA KINAN. XC RIBExEEH BS-ET 
PANIED, BRBEREMRARBLEKDSSEF 
RA CRRA ECRRKAD See, AFRK 
FKEA KE, 3SBRARIR SEHR ZB T XI 3E, ME 
EERROR es BAI ZK 23 18 DU, RERBEA RY TIO 
ALBRAD AEM, Mm XA NIE LIRR 
AUEKIUWEEEA. MASJ—IETIRTAIREJ, HIR 
RERA, XEARISICTEIC A ABER), A 
IRRE HK REDE RE (5537 ] VP, 

SAAR GE] NT 1 mm RA) SEES WKAR, 
Hg s 5 4) DRE MKD BS UR BC] FH, elite 
PEEGERRENIREKLUZ —U. MARARA, kE 
ji AAR A AR BY ZUR) SAB ES IKE, BEAK TRU 
FARRAR EIU, RARARAH WA, AA 
TEE BRS LEGEZK EE E RONT AI I8] EL CET HK 5 S e E 
FRAY BoA BIKE, BEKRA REMISIT [n] 
BRRANEK. AMARA, 3S ^LIERE BS EIER 
F—RMRRAKEMRAFHR RR), ARS 
Ae), Ain AAR, 20 cm EEUSTUB 
FFARR K, MOMRKREKICO. RARE 
FAF 20 cm ERBER EEK, BB. ^. PAK 
A, RARE WBA, BERNER 
AMM BHAA, mMMR K, HARK 
MRS WKAR. 

3B 7K 23 BE BS 32 BN HEARS BOF 32 IER B 23 Bc 
Et), aE REN LESE ESCHUK 2 SM 
ASHE Shs, Bü Ac EAR. NAS 
HRA RAR, SKA SRA SS ANE EUR 
ER, RIT ARR FHARR, ZR US RA, ER 
REKREA ER AR TE EAA T 38 DT T2 ERR RE (tuit 
CFR RISMRIRBURER. RAWAM, BRR 


20 cm BESE(EXt T MASS, TEE ESTATE STER 
FSP BSEC, (Bb 7 RANT MAD Bc EG 
f), BIBERLEHT- 20 cm SRS RUDRA F 
B, BUlr3cEXIHSUKAOBZAUEA, Tim r^ 
HAHAA [SEN 20 cm BiB EXE BE OP JL D 
XE IGREARIRBG4) fo, BER TRE SAR ie 
5E (Rm BUS E, IKARO FHAS TI T S BIOS E 
DE, (eH tee Ep By E KP, 

AG FATES eI TS AKA 
XPIGEZKAÓ. tHRAERRFMRAD BB, 
Wes SmHNKD SHRSAESSHESEM. AF 
AWW m EAMA T, WFEAS ZEBgEHIB IX 
IEE, Bit TAA KE. 

4 it 


DEEE ZH D S e E ERRARE LB fr iis 
EURAESUÉR, WHR 20-40 cm LER &ZK E ZU ER 
X, X 50-60 cem Rek¥ VI). BE. PH 
EUK SUAE, ER ARNSMEKSA LE, 
10-20 cm BSW AES EEKE. 

2)E SER MARY 0-20 cm HEARADH, 
{et 20~60 miBRKEK, BERE USER LIB 
ERRARE. ESHA 0-10 cm, 20-30 cm, 
30-40 cm XE IR TR SR AE IK SE EE KIH, Xd 50-60 cm Ez 
MALIK SE EET, 

3E ZK FRR STAR. TERR EVAR HERO ELE 
a5 ERI E€3 EX ZR ee. EK 
BREA 75% FHIBHSEZK EU 20 cm EERE FFA 
TR AS KALA MAREK, MOIRA. 

4) #2 7K FIRZJ 759 5FHIBISEEK SRE SB ARA20 cm 
FRRUFARTWARA, K FIRI% 
BERE DAR SR TERIS 3 MA, 20 cmg EIER EIH 
FHEADHA RB A RDRAF I8 B 23 Bic Eb] 
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